The human brain has the potential for self-renewal through adult neurogenesis, which is the birth of new neurons. Neural plasticity implies that the nervous system can change and grow. This understanding has created new possibilities for cognitive enhancement and rehabilitation. However, as individuals age, they have decreased confidence, or memory self-efficacy, which is directly related to their everyday memory performance. In this article, a developmental account of studies about memory self-efficacy and nonpharmacologic cognitive intervention models is presented and a cognitive intervention model, called the cognitive behavioral model of everyday memory, is proposed.
T HE findings from the longitudinal Health and Retirement Study showed that more than one third of men and women older than 85 have moderate to severe memory impairment. 1 Memory lapses are a widespread concern among the elderly, particularly if a family member had a cognitive impairment or dementia. [2] [3] [4] In addition to the measurable decrements in everyday memory performance experienced by older adults as they accumulate years of living, they also might have distress as well as lose confidence in their memory performance, known as memory self-efficacy. 5, 6 Everyday memory, the day-to-day operations of memory in real-world ordinary situations, is one type of memory related to memory self-efficacy concerns. [7] [8] [9] Complaints of memory impairment are often nonspecific predictors of incipient cognitive decline and portend a diagnosis of mild cognitive impairment (MCI). Adults at risk for memory loss and MCI may have performance deficits in not only cognitive function but also the instrumental activities of daily living. An MCI diagnosis includes the 5 criteria of: cognitive complaints that are not normal for the age of the individual; no dementia; cognitive decline; memory impairment; and essential normal functional activities. [10] [11] [12] As findings from longitudinal research have accumulated, there has been a paradigm shift away from viewing cognitive aging as an inevitable decremental process and a renewed interest in the use of interventions to prevent or remediate cognitive decline. The "disuse hypothesis" 13, 14 and the "use it or lose it" learning theory of mental discipline 15 are popular models guiding cognitive intervention S15 S16 FAMILY & COMMUNITY HEALTH/SUPPLEMENT 1 TO JANUARY-MARCH 2009 research, although they were first tested in animal models. Mental stimulation, or exercises for the brain, is hypothesized to assist with the maintenance of cognitive function. This hypothesis can be viewed as a selfhelp strategy that individuals value and believe will pay off in a reduced incidence of cognitive impairment; however, at this time, the hypothesis is not completely supported empirically. 16 Concurrent with the interest in improving cognitive function in adults, there is widespread enthusiasm for psychosocial models that have the ability to predict and explain successful aging and that emphasize a balance between gains and losses through the processes of selection, optimization, and compensation. [17] [18] [19] This enthusiasm for research on all aspects of cognitive functioning was initiated by the National Institutes of Health and was formalized as the Decade of the Brain. 20 Findings from diverse areas of science, both basic and applied, have illuminated mechanisms illustrating that the human brain has the potential for self-renewal through adult neurogenesis, which is the birth of new neurons. 21, 22 Neural plasticity implies that the nervous system can change and grow and that future growth is differentially channeled. This regeneration is called plasticity, an alteration in structure or function brought about by development, experience, or injury. [23] [24] [25] [26] When the term is applied to learning and memory, Gaze and Taylor 24 argued that the functional alteration resulting from the input experience must be organized rather than chaotic to qualify for plasticity. Chaotic changes in function would not represent plasticity. For optimal cognitive function into late life, the prevention or delay of the disablement process for as long as possible is the goal of cognitive therapies. 27, 28 Although plasticity, by its very definition, implies retention of pattern and order, the resultant changes from an injury would not imply plasticity.
This understanding of neurogenesis and neuroplasticity has created new possibilities for cognitive enhancement and cognitive rehabilitation. 29 The prevention of disability by focusing on prevention of cognitive impair-ment and dementia, as well as delaying the onset of symptoms, is a worthwhile goal for the future. 27 Clearly, treatments or other technologies to promote cognitive function and prevent memory impairment may reduce the burden and cost of care for the millions of people approaching older age both in the United States and globally. This article has 3 goals: (1) present a developmental account of selected studies focused on the relationship between memory selfefficacy and memory performance; (2) synthesize the literature on nonpharmacologic cognitive intervention models; and (3) propose the cognitive behavioral model of everyday memory (CBMEM) for advancing the science of cognitive intervention research with older adults.
MEMORY SELF-EFFICACY AND MEMORY PERFORMANCE
The argument for using Bandura's selfefficacy theory for research on cognitive aging is that older adults desire to maintain agency and remain in control of their destiny. 30 However, owing to personal and social factors, an older adult may lack a sense of mastery for memory abilities, either because they have observed changes in their own memory or because their culture teaches that memory declines are inevitable. 5, 9, 31, 32 As a result, older adults do not try as hard as younger adults to remember. Thus, they remember less and experience reduced feelings of self-efficacy. Memory self-efficacy is the belief in one's own capacity to use memory effectively in various situations, and memory performance is known to vary as a function of individuals' beliefs about their cognitive abilities. 32, 33 Knowledge about memory is distinct from memory self-efficacy; thus, an older individual may have extensive and accurate knowledge about how his or her memory functions but may also believe that their ability to remember in a given context is poor. If the individual perceives that memory decreases with age, then he or she is quick to interpret faulty performance as an indicator of A Framework for Cognitive Interventions declining memory capacity. Individuals who have low self-efficacy may give up trying to remember because of doubts about achieving a desired level of performance. Conversely, individuals who view memory ability as a skill that can be developed and practiced may achieve higher memory capacity. In one study, older adults had higher self-efficacy for everyday problems and generated more viable solutions than young adults. 34 Other studies have also shown that memory performance varied as a function of the individual's beliefs about memory performance. 3 In Black and White community elders, memory self-efficacy was related significantly and positively to everyday memory, accounting for 13% of the variance in performance. 35 When memory self-efficacy was measured with the 50-item Memory Self-Efficacy Questionnaire, the mean score for a tristate sample of community-residing older adults (N = 686) was 41.56 (SD = 20.16; range, 0.80-98.86) and they had a decrease in memory self-efficacy with age. 5, [35] [36] [37] [38] [39] [40] [41] There was an inverse relationship between chronological age measured in years and memory self-efficacy (P = −0.30, P < 0.001). The mean age was 74.07 years (SD = 7.92; range, 60-99). As illustrated in Figure 1 , the mean memory selfefficacy scores decreased in each decade.
In the past 20 years, self-efficacy beliefs have been addressed in studies to improve memory performance. This paradigm shift was a gradual next step following the accumulation of evidence from correlational studies that linked memory performance and memory self-efficacy. A second line of influence in this shift was the influence of self-regulation through goal setting in healthpromotion studies aimed at changing or influencing health behaviors. 42, 43 In a study designed to change memory self-efficacy beliefs, self-efficacy predicted subsequent memory performance when it was measured in terms S18 FAMILY & COMMUNITY HEALTH/SUPPLEMENT 1 TO JANUARY-MARCH 2009 of subjects' judgments of their highest memory capability and when they judged their memory efficacy for the most taxing recall task. 44 In other studies, memory self-efficacy and memory performance were significantly improved at 4 weeks to 3 months. [45] [46] [47] Furthermore, perceived self-efficacy predicted memory performance. Therefore, interventions designed to improve self-efficacy (memory beliefs and confidence) may be as important as teaching mnemonic strategies. The results of studies with older adults showed that self-efficacy beliefs predicted memory performance. 36, 48 
MEMORY TRAINING INTERVENTIONS TO ENHANCE MEMORY PERFORMANCE
Mental stimulation may be an approach to remaining cognitively healthy and preventing or delaying the signs of cognitive impairment. [48] [49] [50] Evidence from many studies indicate that a large proportion of older, nondemented individuals have sufficient numbers of plaques and tangles to meet neuropathologic criteria for Alzheimer's disease but do not manifest clinical symptoms of the disease during their life spans, which may be explained by a substantial reserve capacity in their fluid intelligence. 51, 52 This phenomenon has been identified as cognitive reserve. Cognitive reserve may explain why individuals experience differential rates of change in cognitive function and that reserve capacity may provide a buffer to cognitive decline. 53, 54 After reviewing all published memory training studies, Floyd and Scogin 55 and Verhaeghen et al 56 concluded from the evidence that an intervention that emphasized teaching participants 1 or 2 mnemonic strategies was better than no intervention, but that future intervention studies must include ways to increase participants' awareness and knowledge (metamemory) and decrease their negative beliefs (memory self-efficacy) and negative memory-related affect (anxiety). A small group format was recommended over individual or self-directed training. Participants' benefit from vicarious experience in developing solutions and strategies as well as from learning through their own enactive mastery experiences. 5 Investigators have recommended that memory improvement training be multifactorial. For example, combining training in visual imagery skills can also facilitate learning mnemonic strategies, and visual imagery and relaxation skills are often maintained more effectively than teaching 1 or 2 mnemonic strategies. [57] [58] [59] Evidence of long-term benefits from participation in memory training has been documented in numerous studies. Participants reported that following the training, they used memory strategies between 10% and 51% of the time in their everyday lives. [60] [61] [62] [63] Six previous studies have reported conflicting findings on the long-term (6+ months) effects of memory training. Sheikh et al 64 found that elderly trained with a combination of relaxation and mnemonic techniques maintained their cognitive gains at 6 months. Anschutz et al 60 indicated that although 9 of 10 original subjects used the method of loci for remembering a new word list, they did not use this mnemonic strategy to enhance their recall in everyday situations. Scogin and Bienanias, 62 who followed 63% of the original participants in a self-taught memory training program, found that the group had a decrease in memory performance and mnemonic usage over time but no change in memory complaints. Hayslip et al 61 found that 31% of the participants in fluid ability training reported less use of memory strategies after 3 years. Oswald et al 65 found that after 2 years, 309 elderly persons who participated in a combined memory improvement and psychomotor training program maintained their memory performance and functional skills. Willis and colleagues 66, 67 found that with 5 booster sessions in the second year and 2 in the seventh year, 25 elderly participants maintained their fluid ability training over a 7-year period.
MEMORY INTERVENTION MODELS
A number of intervention models have been developed and tested over the previous A Framework for Cognitive Interventions S19 20 years (Table 1) . Each model contributed to state-of-the-art cognitive intervention research. The first model, Concentration and Mnemonic Training, emphasized relaxation training and taught 1 or 2 mnemonic strategies. [68] [69] [70] [71] The second model, the Adult Development and Enrichment Project (ADEPT), emphasized fluid ability training. 67, [72] [73] [74] [75] [76] [77] The third model, Cognitive Restructuring, emphasized control. Individuals had a choice in which they could believe that their memory capacity was either shrinking or controllable, and this might predict how they adapt to their memory ability with advancing age. 46, 47 The fourth model, the Advanced Cognitive Training for Independent and Vital Elderly (ACTIVE) trials, the largest randomized clinical trial to test cognitive training, was implemented at 6 US sites. Three thousand older adults were recruited and randomized to 3 different cognitive interventions and followed for 5 years. 78, 79 The ACTIVE trials demonstrated that the participants improved their targeted cognitive abilities by an amount approximately equal to the cognitive decline that would naturally occur in older adults without dementia and maintained these gains for 5 years.
Each of these intervention models made important contributions in their respective times to move the science of cognitive stimulation forward. However, important aspects of memory training, now known to influence memory performance, in particular memory self-efficacy (beliefs and confidence), and metamemory (knowledge and perceptions), were excluded from these studies. Furthermore, modification of negative attitudes toward cognitive aging is essential for the success of the intervention.
COGNITIVE BEHAVIORAL MODEL OF EVERYDAY MEMORY
The CBMEM extends the knowledge gained from intervention models designed to enhance older adults' memory performance (Figure 2 ). 5 This model was derived from Bandura's 80 self-efficacy theory; it addresses the risk factors that are known to influence memory performance, and has many unique features not found in the previous models. 5, 37 The CBMEM lays out a number of interrelated theoretical components. The first components are identified as antecedent factors, which reside with the individual. They include age, cognition, education, gender, and health. The CBMEM intervention is the second component of the model. The intervention is a psychosocial intervention that emphasizes cognitive and behavioral aspects and combines a unique package of cognitive skill development in exposure, repeated practice, relevant modeling, self-modeling, cognitive skill modeling, exhortation, suggestion, and desensitization. The intervention integrates both didactic content and practical application. The third component is labeled mediators of memory performance. The factors known to affect memory performance include anxiety, depression, metamemory, and memory self-efficacy. The next components are the outcomes. The proximal outcome of the intervention is everyday memory performance. Finally, the distal outcome is function, specifically the instrumental activities of daily living. Theoretically, the intent is to transfer the learning from the classroom to everyday experience.
Memory improvement may be differentiated as 6 distinct phases in self-efficacy theory, in which participants learn activities and content that are least challenging in the early phases and progress to the most challenging during the final week as the CBMEM moves to completion. 5 1. 3. Awareness: Participants develop an awareness of attention and concentration and begin to use more complex models of self-reflection. 4. Mastery coping: Participants attend the class, which builds their confidence and enjoyment through effective learning experiences and overrides any anxiety about potential embarrassment or having to perform beyond their level of confidence and comfort. 5. Controlled handling: Participants' use of the memory textbook allows controlled access to information because although an individual may occasionally miss a class, the content is available by reading the book. 6. Suspension: Participants relax their anxieties and defenses and develop the ability to observe themselves and their neighbors as they experience memory problems and their solutions, practice relaxation, and use deep breathing in memory-demanding situations, thereby facilitating their out-of-the-classroom confidence in their ability. The memory intervention covers 4 broad topical areas in the didactic content at the programmatic level ( Table 2 ). The intervention utilizes self-efficacy theory to emphasize stress inoculation, health promotion, memory self-efficacy, and memory strategy training ( Figure 2 ). Memory training programs for older adults have usually emphasized 2 of the 4 components in the CBMEM: mnemonic strategies and stress inoculation. A mnemonic strategy can be defined as any mental strategy or technique that aids the learning of material by using other, initially extraneous, material as an aid to such learning. Mnemonic training may also include visual imagery skills. Imagery procedures have been investigated under the following terms: mental practice, mental imagery practice, mental rehearsal, psyching up, behavior rehearsal, mental preparation, visual imagery, imagery procedures, and covert practice. Usually, a visual image is associated with a mnemonic device. For example, individuals can be taught to increase the elaboration of processing of visual-image associations used in a mnemonic device.
The CBMEM is the first package to address many unique aspects not included in other intervention models. When delivered in the right dose, the program increases individuals' belief in their ability to use their memory, which improves their self-efficacy in memorydemanding situations.
The CBMEM has been tested with multiple groups of older adults (N = 175) in quasiexperimental designs. 5,39 Recently (2001 5,39 Recently ( -2006 , the CBMEM intervention was successfully tested in a 5-year, phase III randomized controlled trial with healthy community elderly (N = 265). On entry into the study, 78 individuals had memory complaints and 105 had no memory complaints. In the complaint group, 32 had normal memory function and 46 had poor memory performance. Among those without memory complaints, 42 had no memory impairment and 63 had poor memory performance. Forty-six individuals (17%) met the criteria of poor everyday memory functioning and memory 
CONCLUSION
Memory performance in adulthood is an area of inquiry that is worthy of in-depth investigation because this domain of cognitive function is acknowledged as a highly relevant component of many disease states. Because the human brain has the potential for selfrenewal through adult neurogenesis, the ability of the brain to regenerate through plasticity implies that the nervous system can change and grow. In this article, I evaluated selected studies of memory self-efficacy and memory performance and synthesized the nonpharmacologic cognitive intervention models. Finally, I proposed a cognitive intervention model, called the CBMEM, to enhance memory selfefficacy and everyday memory performance. Although memory self-efficacy is related to everyday memory performance, intervention studies have produced mixed findings about whether an individual can change his or her beliefs about an aging memory. Both the subjective and objective aspects of cognitive aging are important areas for further inquiry, particularly in older, minority adults.
